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UPM-Kymmene Oyj is a Finnish forest industry company with headquarters in Helsinki, 
Finland. UPM started as a paper company in 1996. Since then UPM has expanded and is 
nowadays divided into six businesses: UPM Plywood, UPM Biorefining, UPM, Paper 
ENA (Europe & North America), UPM Raflatac, UPM Specialty Papers and UPM Bio-
composites, serving a large variety of customers and industries. 
UPM operates 54 plants in 12 countries worldwide. This brings with it a lot of logistical 
challenges. 
 
The thesis tries to find out how the pre-transportation process via train of Kymi mill in 
Kouvola, Finland can be improved. The objective was to analyse the current process of 
ordering wagons, how the needed volumes are calculated, by which they are influenced 
and then to make suggestions for improvisation of the whole process. For this, the two 
pre-transportation planners of Kymi mill were interviewed.  
 
The analysis of the answers of the planners, as well as the analysis of the production 
process and influences on it show, that the wagon ordering process and accurate calcula-
tion for it, is a very versatile. Because of Kymi mills’ large portfolio and many production 
lines (two paper machines, 3 lines of cutsize and 3 folio lines) any disturbance and vari-
ations in the production cycle has a big influence on the pre-transportation process, espe-
cially the transportation via wagons to the ports. 
 
The analysis concluded in development suggestions for the pre-transportation process, as 
well for the production process. These aim to limit the negative influences on both pro-
cesses and to simplify the calculation of needed wagons. It is suggested that an additional 
tool should be created for that, as well as shift supervisors should be made aware of their 
actions and thus influences on the wagons transport by changing production against plan-
ners’ orders.  
Key words: transportation, logistics, production, planning 
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ABBREVIATIONS 
 
 
PM Paper machine 
KO01 Hietanen port 
KO04 Mussalo port 
KV01 Kouvola warehouse 
LO01 Loviisa port 
RA01 Rauma port 
SAP ERP system 
GMES Global Mill Executive System 
MRD Mill Ready Date (Date when order has to be completely produced from the 
mill) 
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1 INTRODUCTION 
 
 
UPM-Kymmene Oyj is a Finnish forest industry company with headquarters in Helsinki, 
Finland. 
UPM-Kymmene Oyj was founded 1996 by a merger of Kymmene Corporation, Repola 
Ltd and United Paper Mills Ltd. UPM operates worldwide and has 54 plants in 12 coun-
tries. Around the world the company has 12,000 customers and employs around 19,300 
people. The biggest market in sales is Europe with 63% of the sales share, followed by 
Asia with 18% and North America with 13%. 
Over the years UPM was divided into six business areas: UPM Plywood, UPM Biorefin-
ing, UPM, Paper ENA (Europe & North America), UPM Raflatac, UPM Specialty Papers 
and UPM Biocomposites, serving a large variety of customers and industries. 
UPM is not only a producer of paper products anymore, but has expanded into biofuels, 
biochemical and biocomposites, with which the company is exploring new ways to be-
coming a more sustainable business.  
From the 54 plants customers worldwide are supplied to fulfil their paper needs. Most 
plants are situated in Europe, which means on time production and worldwide shipping 
is a logistical challenge. Products must be ready in time to make the stevedores’ (compa-
nies who own the equipment at the ports (cranes and handling units) to empty and load 
wagons and ships) closing at the ports, so they can arrive in time at the customers’ ware-
houses. 
The goal of becoming a more sustainable business means that the business model has 
been expanded from one business area into above mentioned six. This way all business 
areas are aspire top achievements in their individual area. 
Seeing the UPM portfolio it is made clear that the company sees its future in the area of 
biorefining. 
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1.1 Thesis topic 
 
The topic of this thesis is about the improvement of the pre-transportation at Kymi mill, 
a logistics issue. Logistics is a very important matter for a company like UPM, who pro-
duces its products at a few places and ships them around the world. Logistics does not 
only include the transportation of the finished product to the port, but also production 
planning and warehouse planning. 
Like all good producing companies also UPM tries to refine its logistics all the time, to 
save money and time and add value to the customer. Since UPM itself does not own any 
trucks, trains or ships, all the transportation is outsourced to transportation providers. On 
the other hand, the transportation planning is done by UPM employees. In case of Kymi 
mill, transportation planning is done in Dörpen, Germany, by the supply specialists. Most 
of the products are for short sea or over sea markets. Short sea means the market within 
Europe, which can be reached in a relatively short time via ship. Over or deep sea markets 
are all other markets, as well as some European islands, such as Ireland and the Canary 
Islands, as well as Greece. The orders for these markets will be delivered to ports and 
there loaded in ships for further transportation. Only nearby markets will be provided by 
direct truck transportation. 
The thesis will explain the production lines of the paper mill Kymi in Kouvola, as well as 
the pre-transportation planning for the customer reels which have to be transported by 
train to different ports in Finland. 
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In picture 1 a diagram can be seen which shows the ordered wagons for Kymi mill in 
2017 (blue) and dispatched (orange) ones. Correct numbers for every day of the year 2017 
can be found in the appendix. 
One can see that for the first months of the year less wagons were ordered than dispatched. 
In April then the ordered and dispatched amount only differ by a few wagons. After that 
the amount of the ordered wagons exceeds those of the dispatched. After April the ordered 
amounts were raised deliberately after the warehouse manager expressed this wish, be-
cause the wagon situation was too tight before. 
So this thesis will try to find a way to balance VR’s wish for a more exact forecast on a 
daily level, but also the need of the warehouse staff for enough wagons. 
 
 
Picture 1: Diagram of ordered and dispatched wagons in 2017 
 
 
1.2 Objectives and research question 
 
After discussion with the pre-transportation planners of Kymi mill and the managers, the 
problem was expressed as “What has to be done to more accurately order rail wagons for 
Kymi mill to ports?” This question leads to the following research questions: (1) How are 
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wagons ordered now? (2) What influences the wagon ordering process? (3) How can neg-
ative influences be minimized? 
To answer these questions, the thesis will firstly explain the production cycle of both 
paper machines as well as the cutsize and folio lines. After that it will explain the current 
way of ordering wagons.  
 
 
1.3 Working methods and data 
 
The research was achieved by using qualitative methods. The data was gathered through 
questionnaires and subsequent interviews with the two people at UPM doing the pretrans-
portation planning for Kymi mill, concentrating on their methods and opinion for im-
provement. The questionnaire was structured, whereas the interview was a follow up to 
answer new questions, which emerged after analysing the answers given to the question-
naire. In a sense the interview was semi-structured even though the follow up questions 
were asked later (Cohen & Crabtree, 2006).  
The questionnaires were given with open questions, giving the respondent the opportunity 
to give as detailed answer as possible. They can be found in the appendix. After receiving 
the answers, they were analysed and follow up questions were created to receive further 
details. This was possible due to the close proximity of the writer and the planners. 
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2 THEORETICAL FRAMEWORK 
 
"Logistics" was initially a military-based term used in reference to how military personnel 
obtained, stored and moved equipment and supplies. Since its initial use, "logistics" is 
used widely in the business sector to refer to how resources are handled and moved along 
the supply chain (Investopedia.com, 2017).” 
The supply chain is the backbone of every successful business. It includes all participants 
that are involved in achieving the fulfilment of the customer demands. Thus, it includes 
suppliers and manufacturers as well as transporters, warehouses and even the customer 
(Chopra & Meindl, 2010). 
Each supply chain has its own demands and requirements. These need to be balanced to 
achieve the best results. Hugos says that the company needs to make decisions in the 
sectors of production, inventory, location, transportation and information to optimize the 
supply chain (Hugos, 2011).  
To function at its best, logistics need stability as well as flexibility. At first this seems 
contra intuitive. But as Goldsby and Martichenko  say: “We need standards with the flex-
ibility to change in an instant when it is required” (Goldsby & Martichenko, 2005, S. 
132).  
 
2.1 Production process 
 
The logistical approach of lean production is nothing new. Toyota integrated it in its pro-
ductions already in the 70’s. Since then the lean production philosophy has developed 
and is essential to the success of every business, not only being integrated at the produc-
tion cycle but throughout the whole enterprise. 
Lean production has at its core the supply chain management and just-in-time production. 
This is to improve the productivity and competitiveness by identifying and eliminating 
unnecessary waste in the supply chain (Morana, 2013). 
Coordination is essential in a lean production supply chain. This means, every action 
within the supply chain has an impact on the other actors within the supply chain. Hence 
force all steps must be planned and coordinated to be predictable. Important touchpoints 
(known as “moments of truths”) of the processes must be known to all involved, they are 
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the cornerstones for a smooth production (Goldsby & Martichenko, 2005). If these mo-
ments of truths are coordinated the right way, the process functions smoothly.   
Lean production demands documentation. Only by documenting the process weak spots 
can be identified and eliminated. But not only does the process need to be documented, 
it also need to be measured. The results of these systematic measurements will lead to 
new planning and improving of the process itself effectively. 
Predictability of the is another important issue in lean production. Again, for this the 
measurements must be accurate. Predictability is influenced by the complexity of the 
products and the whole process. The more complex the less predictable it is. Complexity 
also increases costs, which companies want to keep low, by still giving value to the prod-
uct. Every time a product or process is changed the complexity of this process/product 
increases.  
A stable and capable process and system depends upon a reduction of variations. As sta-
bility is one of the foundations to create a stable logistics network an increased focal point 
should be on the areas of standardization, flexibility and control.   
  
 
2.2 Transportation process 
 
Freight transportation is done in four ways, road, water, air and rail transportation. Often 
the transportation of goods happens in an intermodal way, which means they are using at 
least two of the above mentioned modes. In transportation the rule is, that the faster the 
transportation, the more expensive (Blanchard, 2010). Because of this companies try to 
transport big amounts of goods via the slowest (rail and water) modes. Trains can have 
nearly an unlimited amount of wagons, where modern freight ships can carry as many as 
19.000 twenty-foot containers at a time. 
Transportation is a cost intensive part of the supply chain. Thus, an efficient and well-
planned transportation can save the company money. Of course, transportation is una-
voidable for a global company like UPM, who ships its products worldwide from only a 
few production plants. Inexpensive but effective transportation is a key point (Chopra & 
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Meindl, 2010). By putting the transportation into the responsibility of a few “core” carri-
ers, this should ensure favourable negotiations from the carriers side (Goldsby & 
Martichenko, 2005).   
The transportation process is dependent on the processes before it, thus the transportation 
can only be as good as the processes leading up to it. Data gathered for transportation 
planning must be reliable and trustworthy, which again leads to the predictability of ear-
lier processes in the supply chain. Nevertheless, a certain amount of flexibility is also 
needed, to ensure changes can be made when needed. As Goldsby and Martichenko say 
“We need standards with the flexibility to change in an instant when it is required” 
(Goldsby & Martichenko, 2005, S. 132).  
 
12 
 
3 KYMI AND THE PAPER PRODUCTION CYCLE 
 
 
3.1 Paper production cycle 
 
The thesis subject is in the area of Paper ENA with the production plant being in Kouvola, 
Finland. The paper mill is called Kymi and it consists of its own pulp mill, two paper 
machines, three cut size lines and three folio lines. Raw material for the cut size and folio 
lines is produced by the paper machines in advance, so that everything works smoothly 
and paper shortage should never happen, in the best of cases.  
Due to the wide product portfolio of Kymi mill the running cycles of the paper machines 
must be as aligned to each other as possible, both, to ensure an on-time production of 
customer orders but also to ensure that raw reels for the other lines are in storage so their 
productions can go on without delay.  
Produced paper types are printing papers, office papers, digi papers and specialty papers. 
All those are produced in different base weights from 60gsm to 150gsm. They can be 
used as advertising material for brochures, posters and catalogues, for book making, mag-
azines, newspapers, envelopes and much more. 
PM8 (paper machine 8, see picture 2) produces coated and uncoated paper for customer 
reels and raw reels for all folio lines. In addition, it produces the raw reels for chosen cut 
size customers. The machine can produce different types of paper with weights of 60 
grams per square metre to 150 grams per square metre. Depending on the base weight of 
the paper, the machine can produce an average of about 1000 tons of raw paper per day. 
From production beginning to a completed and wrapped reel, which is ready for delivery, 
it can take from a few hours (in uncoated cases) to a few days (if coated paper). The 
longer production time in coated paper arrives from a longer production process, where 
the produced raw paper has to go through another production phase, where the paper will 
be coated. 
13 
 
 
Picture 2: PM 8 (UPM) 
 
PM9 (paper machine 9, see picture 3) can produce about 1000 tons of uncoated paper in 
a day. The machine has a trim width of 8,5 metres. It can produce different grades with 
different brightness of the paper. In general production is divided into two cycles, a light 
and a dark cycle, in which different papers are produced. Customer reels are mostly in 
the light cycle, whereas raw reels for cutsize production are mostly in the dark cycle. The 
base weight can vary from 65 grams per square metre to 100 grams per square metre. The 
paper is used for copying and printing, envelopes and labels. 
The production line of PM9 is shorter than PM8, because here only uncoated paper is 
produced. This means that usually, from the beginning of the production till the reel is 
cut and wrapped, two to three hours have passed.  
14 
 
 
Picture 3: Paper machine 9 (UPM) 
 
The flow chart in picture 4 shows the material flow of both production lines. PM8 is 
marked red and PM9 blue. The light blue area shows the upper floor on which the paper 
machines stand. The grey and dotted areas are floors below them. 
One can see that the production line of PM8 is more complex and longer than the one of 
PM9. After the raw reel or tamburin with a width of 8,5 metres is produced from the paper 
machine the paper can go either straight to the winders (KYMWI01 & KYMWI02) where 
it will be cut into customer reels or raw reels for the folio production. Or it will go through 
the coater, where additional chemicals will be applied. After the coater, the reels will go 
through one of the calenders machines, where the paper will be pressed by rollers. This 
will give the paper a more even thickness and glossy finish. After that raw reel will go 
through the winder, where it will be cut in customer reels or raw reels for folio.  
After the winder, the reels will be wrapped in paper with carton boards placed at the top 
and bottom, to protect the reels from damage during transportation. In case of customer 
reels the whole reel will be wrapped and a bar code printed on the wrapping for later 
identification. The reels will be brought in the warehouse KN08, which is reserved for 
customer reels from PM8 and some raw reels for the same machine. After this the reels 
will be loaded to trucks, trains and containers, depending on their bookings.  
Most raw reels for folio sheeters will be wrapped and then brought to warehouse KN05, 
where they wait till they are needed in the folio production. The ready pallets from the 
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folio production will then be brought in warehouse KN10, where they will stand till load-
ing. 
  
Picture 4: Floor plan of material way (UPM) 
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The PM9 production line is simpler because it produces only uncoated paper, and there-
fore the coater and calenders are missing. 
After the production of the 8,5 metre wide raw reel, it is cut in one of two winders. Winder 
one (KYMWI09) cannot cut all reels, since it has only 24 blades. This means that this 
winder can only cut larger customer reels or raw reels for the cutsize lines. The second 
winder (KYMWI91) has 35 blades and all orders for envelopes, which are usually small 
in width, are cut on this winder.  
When there are many orders with narrow reels it might happen that the winder has to cut 
a larger raw reel from which the customer reel will be cut later, using the rewinder 
(KYMRW09). This might also happen if there are not enough orders with the same spec-
ifications (core and diameter) to make a combination. In this case a raw reel will be cut 
and the actual customer reel will be produced via rewinder.  
After the reels are cut they go to the packing machine, where they will be, like in PM8 
line, wrapped and a bar code printed on them. Customer reels will be stored in KN09, the 
warehouse for customer reels produced from PM9. Raw reels for the cutsize production 
will be stored in KN05, as are those for the folio production. Because of this it is important 
that both sides on the paper production do not produce too many raw reels in advance, so 
the level of 7500 tons maximum in KN05 will not be exceeded.  
 
 
3.2 Production planning 
 
The production planner is using a tool called GMES to plan the paper machine. GMES is 
an abbreviation for Global Mill Executive System. It was designed for UPM and is used 
by all of their mills. 
The production planner, after opening the programme, sees something similar to what can 
be seen in picture 5. This a what is called a rough plan of a paper machine. 
The left side of the picture has the names of different papers. The boxes on the corre-
sponding lines mark when the paper will be produced on the paper machine. The days of 
the month can be seen on the x-axis. 
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Picture 5: Rough plan of a paper machine 
 
The boxes are colour coded. Blank or white boxes have no orders in them, or are not yet 
full, which means orders for an MRD shortly after, can still be booked. In case of the 
example picture the blank boxes are meant for raw reels for the cutsize production, which 
means the planner will fill them him-/herself by entering the needed amount over article 
replenishment.  
Grey indicates orders. If there is a red stripe in the box, part of the order is behind the 
MRD, which does not however mean they are late for the customer. 
Orange in a box means that there are stop orders in the system. These are orders which 
are in the system but have not yet been released. This enables the customer to makes 
changes to the orders, which means he can change for example the reel width. If he wants 
to change the base weight he has to as production planning if it is possible to change that 
and still keen the wished MRD in the stop order. Orders must be released at least three 
weeks before the wished MRD to ensure on time production. 
Light green colour in a production block means, that this run, as it is called, has been 
trimmed (planned) by the production planner. In detail this means that the planner has 
chosen a certain amount of orders for a run, usually based on the MRD. These have been 
trimmed to the tambourine length of the paper machine in a way to best fulfil the orders 
as well as creating the least waste possible. Since there are different diameters’ and cores 
for the customer reels available, this usually takes most of the time from the planner. 
18 
 
Boxes that have a dark green stripe in the box means that the paper has already been 
produced at the paper machine.  
The small striped blue line that can be seen on the left side of the picture shows the mo-
ment in time where is paper machine is now. This way the planner can see if the machine 
is behind or ahead of schedule.  
The big large black bar in the picture marks a shutdown. Usually it indicates planned 
maintenance shutdowns or shutdowns because of holidays.  
This quick overview of the rough plan of a paper machine planning will help understand 
pictures and actions taken in the next chapters. 
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4 PRE-TRANSPORTATION PROCESS 
 
The pre-transportation of Kymi is organized by one transportation planner who is working 
in Dörpen, Germany. He/she is planning the transportation of customer reels and sheets 
from Kymi mill in Kouvola to the ports Hietanen (KO01) and Mussola (KO04) in Kotka 
as well as to Rauma (RA01) port, Loviisa (LO01) port, Helsinki (HE03) port or Kouvola 
(KV01) warehouse.  
The customer reels and pallets of A4 or folio orders direct truck transportation to the 
customers are planned by supply specialists responsible for the different markets. This 
means that these orders have nothing to do with the pre-transportation process. These 
countries are Finland, Sweden, Russia, Estonia, Poland and most Easter European coun-
tries.  
Orders for other countries will usually be transported to the ports, and from there trans-
ported via vessel to the country of destination. In case of an urgent case a direct delivery 
from Finland, to for example Central Europe, can be arranged. In this case a truck will be 
loaded at the mill and driven directly to the destination. Depending on the country this 
can be achieved in one to three days. In very urgent cases even air transport can be used. 
This however happens rarely. 
Customer reels and pallets cannot be transported the whole way to central Europe via 
train because the railway systems are incompatible. Finland’s railway system was built 
during the time when Finland was a Russian Grand Duchy and therefore the rails have a 
Russian gauge (1,524 mm) compared to the standard gauge of Central Europe, which is 
1,435 mm. 
 
 
 
4.1.1 Booking of wagons 
 
The Finnish VR-Group (hereafter referred to as VR) is the state-owned railway company 
in Finland. The transportation of freight is provided by VR Transpoint, which is the lo-
gistics part of the VR-Group.  
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Two people are doing the pre-transportation planning for Kymi. These two people are 
taking turns in transportation planning and paper machine planning. First the thesis will 
describe how wagons can be booked. 
Orders for wagons are booked at VR Transpoint own website www.http://vanu.vr.fi. The 
page is available in Finnish and English. There are two different types of wagons availa-
ble, so called G-wagons and SIM-wagons. A G-wagon can transport about 30 tons of 
material, a SIM-wagon has a capacity of 60 tons. When ordering the wagons, always 
SIM-wagons are ordered, but either Sim- or G-wagons might be dispatched by VR. One 
SIM-wagon can transport 60 tons of reels and about 40 tons of cutsize or folio pallets. 
On the first page of the web application one can see the last bookings that have been 
made. For a big company like UPM, there will be stable orders of wagons for all days. 
These orders can later be changed by the transportation planner. 
Picture 6 shows the entry page of VR vanu. In this example it shows the ordered wagons 
from the Kymi mill in Kouvola (Kuusankoski) to Kouvola warehouse. To change an or-
der, the date of the day has to be typed in and the system shows the pre-ordered amounts 
for leaving Kymi mill on that day, as shown in picture 7. The three different ports are 
Kouvola, Hovinsaari (which is Hietanen) and Mussalo.  
 
 
Picture 6: First page of VR vanu 
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Picture 7: Pre-ordered wagons for a certain day/ date 
To change the ordered amount, the order number, which is shown in the left of picture 7 
in green, has to be clicked. This brings the planner to a new page where the basic infor-
mation about the booking is shown. This includes departure station, arrival point, orderer, 
receiver, material transported and amount of wagons. On the bottom right of the page is 
a green button which reads “edit” (muokkaa). By pressing this button the planner will be 
able to edit the booking. In this window the planner can edit the amounts of SIM-wagons 
to order and has to remember to change the amount of tons accordingly, remembering 
that one SIM-wagon can transport about 60 tons of reels and about 40 tons of pallets. 
After everything has been changed the update button is clicked.  
But to know how much wagons to order to which port, the unproduced quantities, which 
will be produced till loading, have to be calculated. The next part shows how this is done 
by the transportation planner. 
 
 
4.2 Wagon forecast 
 
To forecast the needed wagon capacity the transportation planners use different tools. In 
this part of the thesis the forecasting process will be illustrated. First it will explain how 
the forecast for customer reels from the paper machines is done and afterwards the calcu-
lations for the sheeters of the cutsize and folio lines. 
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4.2.1 Wagon forecast for the paper machines 
 
To forecast the volume of customer reels, the transportation planner will look at the pro-
duction rough plan of both paper machines. Such a rough plan can be seen in picture 8. 
 
  
Picture 8: Rough plan 
 
The top picture shows the rough plan of PM9 and the lower of PM8. To calculate the 
volumes correctly, the planner needs to know which runs have been planned and should 
be ready for the period for which he wants to order the wagons. In this case PM9 is easier 
to calculate, because the production cycle is shorter since the machine does not produce 
coated grates. So the planner only needs to decrease the raw reels for the cutsize produc-
tion. Those raw reel runs can be easily seen on picture 8, as on the left are the cycles 
names. It can be seen that PM9 has 3 different A4 raw reel runs, KymLux A4, KymUltra 
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A4 and B+ kopio A4. Except these three, all other runs are customer reels. For example 
in picture 8 one can see, that there has already been a long Lux A4 run and that there will 
be several Ultra A4 runs between the 31st and 2nd. 
 
 
Picture 8: Rough plan 
Now the planner uses the filter function of excel and the function 
=ISNUMBER(SEARCH("ko01";AA47)). With this function behind the last column, the 
planner only needs to change ko01 for the other abbreviations of the ports and then mark 
the whole column. In the case that the formula will prove true, the word TRUE will ap-
pear, otherwise the word FALSE.  
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Picture 9: Web report in Excel 
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Now the planner can hide all false rows and by marking the remaining rows, he will see, 
on the bottom right hand of excel, the run tons for this port. This way the planner can 
calculate the amount of one paper machine for a specific time period. This procedure 
takes some time because of the running of two Production Runs in the web report, deleting 
the raw reel runs and filtering the different ports with their allocated tons. After that the 
planner only has to divide the run tons per port by 60 (because of SIM wagon takes 60 
tons of reels) and he has the amount of SIM wagons that need to be ordered for each port. 
 
4.2.2 Wagon forecast for the sheeters 
 
To calculate the volumes for folio and cutsize sheeters, the planner uses another tool, the 
ProdDeliForecast of GMES. With this tool, the planner can choose each line separately 
within a given time frame. The orders will be displayed as seen in Picture 10. If transpor-
tation method is given as CONT, this means mill container stuffing and the orders do not 
need to be taken into account. The destination can be seen in the destination column. So 
all orders that have a destination there and have transportation method given as TRUCK, 
TRAIN or SHIP, are transported to the ports via train. The column that says Plan Wt, 
gives the planned tons of the orders. To make it easier the planner can also choose the 
port of destination to make the columns clearer. 
 
 
Picture 10: ProdDeliForecast 
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Unfortunately, this column does not necessarily give the right produced amount. The 
planned amount (Plan Wt) in this column, does not actually give the right amount, but 
only the whole ordered amount. The window shows the starting and ending times of the 
production run, based on those times the planner can already see if the amounts might be 
correct. If he notices an inconsistence, he must check the correct amount. For this the 
planner has to click on every line individually. This will open a window underneath the 
current one (picture 11) which then will show the trimmed amount for the coming runs. 
Because of this, the calculation for sheets takes extra time for it to be accurate. 
 
 
Picture 11: Actual trimmed amount for sheets 
 
The planner does this for all sheeters and destination combinations. The volumes are then 
divided by 40, because only 40 tons of pallets fit into a SIM-wagon. 
This, of course, could be done daily, but because the running programme of the paper 
machines might change a little, usually two to three days in advance are being calculated 
and communicated to VR. It also varies with the preference of the planner. One planner 
prefers to leave the fixed wagon amounts during the week and only calculates and changes 
amounts for the weekend. The other calculates on Monday, Wednesday for the next two 
days and on Friday for the weekend. 
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Calculating the SIM-wagons needed per destination, the pre-transportation planner now 
adds the calculated wagons for each destination together, giving the amount of wagons 
needed to transport the produced volumes for the next days to the different ports. 
 
 
 
4.3 Influences on wagon forecast accuracy 
 
There are many things that influence the accuracy of the wagon forecast. In the following 
chapter influences of both technical and manmade issues will be explained. 
 
4.3.1 Technical influences 
 
Like all technical equipment, also paper machines can break. These unforeseen breaks 
and shut downs can influence the wagon forecast greatly. To minimize the technical 
breaks, planned maintenance shutdowns are done every five weeks on the paper machines 
to change old parts and to take care of repairs.  
Of course, this does not mean that in between these shutdowns the paper machines work 
non-stop, even though this would be the ideal situation. For unforeseen reasons, some 
part of the paper machine may need repairs and the whole machine has to be shut down, 
which is the most dramatic outcome. 
Other technical reasons to influence the running programme might be that the winders do 
not function perfectly. In this case for example small reels cannot be produced. Or the 
intermediate tambour stock is too full and winders are not able to cut the reels fast enough 
to free new tambours. In such a case, the paper machine will either switch to customer 
reels that the winders can cut, or raw reels for the sheeter production. So in this case, the 
entire production capacity is not lost. Nevertheless, the customer reels for which wagons 
have been ordered, are not produced, and if only raw reels will be produced instead, there 
will be nothing to load to the wagons. 
 
On the sheeting production side, usual issues are break down of machines, shortage of 
packaging material or pallets, or even raw reels. 
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Since the packing material for the cutsize line has to be ordered beforehand, the rough 
plan for the three cutsize lines has to be done two weeks in advance. Major changes can 
only be made after consultation with the packaging provider. Nevertheless, it happens 
that during production the ordered packaging material, for one reason or another, is not 
enough. In this case the sheeter will switch to another run, which can have major influ-
ences also on the PM production. If the raw reels have already been produced, not much 
will change, only the change of orders in the cutsize runs itself might have an influence 
on the ordered wagons. So, if a production meant for Hietanen is not fully produced and 
then a run with orders only for Mussalo is produced earlier, the wagons for Hietanen 
might be too much and those for Mussalo too few. 
Again, when raw reels have not yet been produced the PM will switch to raw reels, this 
might even mean a colour change. In this case also customer reels from PM production 
will be delayed in addition to the change of the sheeters.  
 
4.3.2 Manmade influences 
 
The running programme of both paper machines and the sheeters should be followed as 
the production planner has planned. Nevertheless, this is not always the case.  
In case of PM8 the running programme cannot be easily changed and the program is being 
followed very strictly, unless there is a technical reason why this cannot be done. 
The case of PM9 is a different one. Even though following the running programme would 
ensure a smooth change between base weights and the on-time production of customer 
reels, the programme is not followed as closely. This is usually due to technical problems 
or too good production of the cutsize lines, which then demands raw reels earlier than 
anticipated. But it has also occurred that for no apparent reason the running programme 
has been ignored, which not only endangers the on-time delivery of customer reels but 
also impacts the wagon forecast and orders. There have been cases when cutsize raw reels 
as much of 500 tons have been overproduced. These reels were not needed in the cutsize 
production, thus needing space in the warehouse, as well as taking the place of customer 
reels. 500 tons are a little over 8 SIM wagons, which had been ordered unnecessarily but 
unbeknown to the pre-transportation planner.   
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4.3.3 Other influences 
 
Another influence on the forecast accuracy is when VR does not deliver as many wagons 
as were ordered by the planner. This might happen due to cancellation of a train (for 
example caused by sick leave). Another reason might be a delay at the port, where the 
steveco empties the wagons. If the wagons are delayed there, not enough of them might 
be returned and then not enough are dispatched from the mill. 
It also happens that whole trains are not coming to deliver empty wagons to the mill. This 
usually only happens when VR has a shortage of workers. In this case, the produced paper 
has to be stored in the warehouse and cannot be loaded directly from production into the 
wagons, as usually done. Also in this case, it is very hard to say when the next wagons 
will arrive and the paper be loaded. If something like this happens, of course the pre-
transportation planner then reacts by ordering more wagons for the next day, to make sure 
that there are enough wagons. 
 
Another confusing thing is that every morning VR sends a list of how many empty wag-
ons are still at the mill. This might be a wrong assumption on their part. Just because the 
wagons are not dispatched does not mean, that they are empty. Very probably they have 
been loaded already but not dispatched because they have been loaded during the night 
after the evening train left. So this list does not offer real information to the pre-transpor-
tation planner and it gives VR a wrong assumption. Thinking that those wagons are still 
empty, it seems that VR deducts approximately that amount from the ordered amount for 
the day and thus delivers an insufficient amount of wagons.  
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5 DEVELOPMENT SUGGESTIONS  
 
 
Analysing the interviews and working with the present set up produced ways which can 
improve the wagon forecast and can lead to more accurate numbers. This chapter presents 
some development ideas, which the company might take into consideration. 
 
 
5.1 Wagon forecasting process 
 
The present wagon forecast process is long and confusing, because of the usage of differ-
ent tools to acquire the numbers. Mistakes are easily made, a shipment might be forgotten 
and this way the numbers get wrong. 
In addition, the pre-transportaion planner might not have enough time to make new cal-
culations every day because of his other tasks, which might be more urgent. This may 
also be the reason why the pre-transportation planner might only later be able to make 
new calculations, in which case it might already be too late to amend the ordered amount 
of wagons. Of course, then he/she can make direct contact with the service centre of VR, 
but at that point VR cannot guarantee that the amendment can be met. 
One way to ease the work and make it faster would be to create a report, similar to the 
ones already used. But with the difference that the new report will include all outputs, 
both paper machines and all lines of folio and cutsize. This way, the function 
=ISNUMBER(SEARCH("ko01";AA47)) can be used immediately for all production 
lines. 
An even better report could take the loading port into account. This way the production 
planner could run the report based on the loading port in Finland and could quickly cal-
culate the new amount of needed wagons. This way the report has to be run more often, 
but it will instantly give the correct amount, whereas the first version would mean that 
the planner has to look for the amounts per port with the function 
=ISNUMBER(SEARCH("ko01";AA47)). 
Either version would enable the planner to quickly calculate the changed wagon amounts, 
if necessary (for example if a paper machine or sheeter line has to shut down). It would 
also permit the pre-transportation planner to run these reports every morning, which 
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would provide for a more accurate order of wagons on a daily basis. This could then lead 
to the wished cost savings for UPM. 
 
 
Picture 12: warehouse forecast for Nordland mill Dörpen 
 
Picture 12 shows a warehouse forecasting report for the Nordland mill in Dörpen. 
The forecast shows the different warehouses (Lager) and how much of either reels or 
sheets there will be in four, eight, 12, 16, 20, 24, 48. 64 or 72 hours from the moment the 
report is run. This data is based on the fine planning of the machines and sheeter lines. 
Even though this report is not equivalent to the report suggested, it would already be a 
help to establish the overall pallet and reel amounts that have to be transported to the 
ports. If the port destination could be added to this report, it will be as the report suggested 
earlier.  
Since at least the warehouse forecast is already available for the Nordland mill, it might 
be easier to make a similar report for Kymi. After introducing this kind of forecast the 
additional feature with the port of destination can be added later. 
 
 
5.2 Production process 
 
For the suggested report to work as optimal as possible the production, too, must be as 
accurate as possible.  
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To achieve this, the communication between the mill and the supply centre in Dörpen 
must improve. So whenever a running programme has to be abandoned the shift supervi-
sors of the mill have to contact the production planner. If the programme has to be 
changed during the night or on a weekend, this information does not have to be forwarded 
instantly to the planner, since during this time the pre-transportation planner cannot 
change wagon orders. 
In any case, the supervisor should write the reason for changing the running programme 
in the online diary so the planner can read it later. This is especially important if such 
divergence happen during the weekend. If the production planner calls the mill on Mon-
day, the shift supervisor who is present is probably not the same during whose shift the 
accident occurred. It might take a few days (due to the 5 shift system) till the shift super-
visor who was working at that time is on shift again and then, might not remember the 
reason for the change. But this information is important also to trace the reasons in general 
while programmes cannot be followed, for example which technical issues occur the most 
ect.. 
This also means that the shift supervisors should follow the production programme all the 
time when it is possible. This way it can be insured that the orders calculated for the 
transport are also produced. This is one factor of the reliability mentioned and demanded 
for lean production, as pointed out by Goldsby and Martichenko. 
Even if the suggested report might not be implemented, the pre-transportation planner 
orientates his numbers on the trimmed production fine plan for the forth coming days. In 
anyway, every divergence from the programme means that the wagon forecast gets more 
and more inaccurate.  
Also the winders should cut the tambours in the order they are produced. This will also 
ensure that the right orders for the calculated destination the port are loaded. If, because 
of something, suddenly a big order for Mussalo port is being cut, even though pre-trans-
portation planner had calculated the same amount for Hietanen, the order statistics will 
be bad, because the wagons will be shown to have been ordered for the wrong port. Of 
course, the wagons can be send to either port, but the staff to unload the wagons will wait 
at the wrong port.  
All personnel at the mill should be made aware of their influences on the pre-transporta-
tion process if they stray from the planned production programme. To show the shift 
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supervisors and other workers at the mill what influences their decisions have on the 
whole production, and with this also on the wagon forecast, a power point presentation 
can be made in connection to this thesis. 
 
Departure of the planning programme should only be done if only necessary because of 
missing free irons or a technical issue, which does not allow the following of the pro-
gramme. In this case it is more important to keep the paper production going. In the next 
morning, after being briefed about the situation and its approximate duration, the  
pre-transportation planner can then amend the wagon amounts for the following days. 
 
The causes to depart from the running programme should be, as already mentioned, be 
mentioned at least in the internal online diary. These diary entries can then be analysed 
and the more common causes of programme departures can be found. Based on that in-
formation measurements can be taken to prevent them from occurring again.  
For example: which situations at PM8 lead to a tambourine shortage and what can be 
done to stop that from happening in the future? 
 
Of course technical defects happen, especially with so much machinery involved. So to 
reduce the risk of a technical failure to a minimum, all parts of the machines should be 
attended to regularly and checked for worn out parts. This happens at Kymi in the form 
of one day maintenance shut downs every five weeks for bigger parts. Parts of the ma-
chines that wear of  (for example felts) will be changed and the machine examined and 
checked if other parts need changing. On a daily bases parts that are worn out fast are 
changed, usually without any impact on the machines. 
The reliability of the paper machines, as well as the sheeter lines are very important to 
keep the wagon forecast as possible. 
 
The reliability of the sheeter lines, in this case the cut size lines, is also impacted by the 
availability of the packing material and output. 
All cutsize lines have a certain daily output defined for them. If a line continuously pro-
duces more tons on a daily basis than estimated, this can have an impact on the running 
programme of PM9. It might happen, that some customer reels are left unproduced in 
order to change to the production of raw reels for cutsize. If it is only a small amount that 
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is unproduced this may not have a big impact on the wagon situation, but if it is a large 
amount, then it might happen that more wagons have been ordered than are needed. 
  
Every customer has his own packaging for cutsize orders. Because of this, the rough plan 
for cutsize has to be finished two weeks in advance, so the packaging materials can be 
ordered in time. The packaging materials are provided by a third party. If however for 
some reason the packaging is not enough, the production of cutsize will go to the next 
production run. This can impact the running plan of PM9 if no raw reels are in storage 
and the machine has to change to raw reel production even though customer reels were 
planned. For this not to happen, the numbers of packaging material in SAP, which will 
be transferred to the packaging provider, have to be accurate. For the numbers to be ac-
curate, the responsible person has to insert the correct numbers in SAP. So this problem 
can easily be fixed if more attention is paid to the numbers. 
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6 DISCUSSION 
 
It is understandable that VR wants as accurate numbers as are possible for the wagon 
forecast to send their workers to the right ports and know what to expect. The situation 
is, that the numbers given by the pre-transportation planner at the moment, are the most 
accurate they can give. As seen in the previous chapters, the influences on the numbers 
given are many and varied.  
 
It can be seen in the appendix 2 that the monthly numbers are quite accurate. On a daily 
basis this looks different. This is, of course, influenced by sudden changes in the produc-
tion programme. Also wagons that have been ordered for a day but not been dispatched, 
will be dispatched the next day and thus make the numbers look worse.  
The set objective from VR is that 80% of the wagon orders are done with an accuracy of 
5 wagons plus or minus. With a portfolio variety as wide as the one of Kymi mill this is 
impossible without sufficient technical support (in form of a report) and the following of 
the running programme as closely as possible.  
 
The introduction of the suggested report will most certainly make the wagon forecast 
more accurate, and because it is much quicker than the current method, it can be done 
daily. If the report is run first thing in the morning (except on the weekends), the wagons 
for the next day can easily be modified accordingly and VR has enough time to work with 
those changes made.  
 
Of course, the report can only be a help if the running programmes of all machines are 
followed as closely as possible. This in effect means, that the influences on the running 
programme have to be changed. So the machines have to be as efficient and reliable as 
possible, without major unplanned breaks. For the cutsize production this means that the 
problems with the packaging materials has to be solved. This way the paper machines do 
not have to make sudden changes to the programme, neglecting planned customer reels 
for which wagons have been ordered. 
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Compared with other UPM mills, Kymi’s portfolio is one of the most diverse of the mills 
in Finland. This brings its own challenges, especially in the transportation of the finished 
goods, as has been made clear and explained in the previous chapters of this thesis.  
For a further analysis of the subject, the pre-transportation process for the other UPM 
paper mills in Finland can be analysed and compared with the one of Kymi. But it has to 
be acknowledged that Kymi mill is more challenging than most other mills. This can 
already be seen in the fact, that Kymi has one fulltime pre-transportation planner of its 
own, where as other mills are planned by the same planner. 
Because of this wide variety in products, new negotiations with VR might be also part of 
the solution. UPM has to make VR see, that because of the large portfolio of Kymi, the 
same objectives of other mills cannot be applied to Kymi. By raising the allowed limit of 
difference between the ordered and dispatched wagons, in combination with the introduc-
tion of a webreport, VR and UPM can be helped. After a certain time period the new 
process can be assessed and adapted further to the needs of both parties.  
It might also be of interest to find out what kind of reimbursement UPM receives from 
VR if trains are cancelled or shortage of wagons occurs. 
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APPENDICES  
Appendix 1. Questionnaire  
 
• How do you plan the wagons for the week and the weekend? 
• Which programmes do you use for planning? 
• How accurate is your forecast? 
• How many days in advance do you order the wagons? 
• Can you change the amount on short notice? 
• What is the deadline to change the amount of wagons? 
• How do you plan the filling of the wagons? (reels and pallets together? Calculate 
the volume or weight?) 
• How do changes in production planning affect your planning? 
• How often do wagons leave for the port? 
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Appendix 2: Monthly numbers (2017) of orders and dispatched wagons 1(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
02. Jan 14 13 02. Jan 30 22 02. Jan 2 3 
03. Jan 14 20 03. Jan 30 54 03. Jan 2 3 
04. Jan 14 4 04. Jan 30 40 04. Jan 2 4 
05. Jan 14 5 05. Jan 18 30 05. Jan 2 8 
06. Jan 14 12 06. Jan 16 26 06. Jan 2 8 
07. Jan 14 16 07. Jan 30 17 07. Jan 2 11 
08. Jan 14 16 08. Jan 30 15 08. Jan 2 4 
09. Jan 14 31 09. Jan 30 15 09. Jan 2 3 
10. Jan 24 8 10. Jan 20 20 10. Jan 4 3 
11. Jan 14 37 11. Jan 30 30 11. Jan 2 5 
12. Jan 6 28 12. Jan 42 35 12. Jan 6 8 
13. Jan 8 0 13. Jan 16 27 13. Jan 4 0 
14. Jan 8 19 14. Jan 22 14 14. Jan 2 0 
15. Jan 6 9 15. Jan 34 40 15. Jan 2 6 
16. Jan 16 5 16. Jan 52 37 16. Jan 2 0 
17. Jan 20 11 17. Jan 27 16 17. Jan 2 0 
18. Jan 34 40 18. Jan 10 33 18. Jan 2 2 
19. Jan 14 32 19. Jan 30 7 19. Jan 2 1 
20. Jan 40 38 20. Jan 12 5 20. Jan 2 0 
21. Jan 10 29 21. Jan 18 12 21. Jan 2 0 
22. Jan 10 24 22. Jan 18 14 22. Jan 2 4 
23. Jan 20 36 23. Jan 20 18 23. Jan 2 4 
24. Jan 24 32 24. Jan 20 14 24. Jan 2 2 
25. Jan 10 10 25. Jan 18 14 25. Jan 2 2 
26. Jan 14 10 26. Jan 30 21 26. Jan 2 2 
27. Jan 14 15 27. Jan 30 21 27. Jan 2 1 
28. Jan 14 33 28. Jan 30 41 28. Jan 2 0 
29. Jan 14 17 29. Jan 30 30 29. Jan 2 3 
30. Jan 14 9 30. Jan 30 30 30. Jan 2 12 
31. Jan 14 8 31. Jan 30 34 31. Jan 2 1 
total 460 567  783 732  68 100 
  -107   51   -32 
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      2(12) 
 Mussalo   Hietanen   Kouvola  
 ordered 
dis-
patched  ordered dispatched ordered 
dis-
patched 
01. Feb 14 15 01. Feb 30 10 01. Feb 2 3 
02. Feb 14 13 02. Feb 30 41 02. Feb 2 2 
03. Feb 14 34 03. Feb 30 26 03. Feb 2 0 
04. Feb 14 7 04. Feb 30 24 04. Feb 2 0 
05. Feb 14 26 05. Feb 30 37 05. Feb 2 0 
06. Feb 14 15 06. Feb 30 59 06. Feb 2 18 
07. Feb 14 10 07. Feb 30 41 07. Feb 2 6 
08. Feb 14 22 08. Feb 30 23 08. Feb 2 3 
09. Feb 50 24 09. Feb 16 6 09. Feb 2 2 
10. Feb 14 25 10. Feb 30 16 10. Feb 2 7 
11. Feb 18 46 11. Feb 26 11 11. Feb 4 0 
12. Feb 16 25 12. Feb 8 26 12. Feb 8 10 
13. Feb 14 45 13. Feb 30 12 13. Feb 2 1 
14. Feb 14 17 14. Feb 30 16 14. Feb 2 1 
15. Feb 14 22 15. Feb 30 35 15. Feb 2 2 
16. Feb 8 0 16. Feb 42 32 16. Feb 2 3 
17. Feb 14 18 17. Feb 30 29 17. Feb 2 0 
18. Feb 14 8 18. Feb 30 33 18. Feb 2 0 
19. Feb 6 9 19. Feb 48 65 19. Feb 2 1 
20. Feb 6 5 20. Feb 48 28 20. Feb 0 2 
21. Feb 14 1 21. Feb 30 21 21. Feb 2 1 
22. Feb 14 2 22. Feb 30 30 22. Feb 2 0 
23. Feb 14 6 23. Feb 30 30 23. Feb 2 0 
24. Feb 14 15 24. Feb 30 25 24. Feb 2 4 
25. Feb 14 25 25. Feb 30 33 25. Feb 2 5 
26. Feb 14 30 26. Feb 30 21 26. Feb 2 8 
27. Feb 14 18 27. Feb 30 41 27. Feb 2 0 
28. Feb 14 18 28. Feb 30 21 28. Feb 2 7 
total 412 501  848 792  62 86 
  -89   56   -24 
 
 
 
 
 
 
 
 
 
 
41 
 
      3(12) 
 Mussalo   Hietanen   Kouvola  
 ordered 
dis-
patched  ordered 
dis-
patched  ordered dispatched 
01. Mrz 14 23 01. Mrz 30 30 01. Mrz 2 5 
02. Mrz 14 5 02. Mrz 30 30 02. Mrz 2 7 
03. Mrz 38 0 03. Mrz 22 16 03. Mrz 2 6 
04. Mrz 14 10 04. Mrz 30 47 04. Mrz 6 0 
05. Mrz 24 32 05. Mrz 22 23 05. Mrz 2 10 
06. Mrz 4 16 06. Mrz 46 40 06. Mrz 2 6 
07. Mrz 14 3 07. Mrz 30 61 07. Mrz 2 0 
08. Mrz 14 8 08. Mrz 30 29 08. Mrz 2 3 
09. Mrz 14 8 09. Mrz 30 23 09. Mrz 2 5 
10. Mrz 14 11 10. Mrz 30 46 10. Mrz 2 8 
11. Mrz 14 22 11. Mrz 30 38 11. Mrz 2 0 
12. Mrz 20 23 12. Mrz 10 21 12. Mrz 10 11 
13. Mrz 18 22 13. Mrz 18 18 13. Mrz 4 3 
14. Mrz 14 22 14. Mrz 30 17 14. Mrz 2 2 
15. Mrz 14 10 15. Mrz 30 38 15. Mrz 2 8 
16. Mrz 14 8 16. Mrz 30 46 16. Mrz 2 7 
17. Mrz 14 3 17. Mrz 30 30 17. Mrz 2 0 
18. Mrz 14 8 18. Mrz 30 35 18. Mrz 2 0 
19. Mrz 6 0 19. Mrz 32 36 19. Mrz 2 8 
20. Mrz 6 0 20. Mrz 52 49 20. Mrz 2 9 
21. Mrz 14 1 21. Mrz 30 27 21. Mrz 2 0 
22. Mrz 4 2 22. Mrz 58 40 22. Mrz 2 10 
23. Mrz 14 2 23. Mrz 30 34 23. Mrz 2 8 
24. Mrz 14 6 24. Mrz 30 23 24. Mrz 2 0 
25. Mrz 14 19 25. Mrz 30 44 25. Mrz 2 28 
26. Mrz 14 12 26. Mrz 30 12 26. Mrz 2 6 
27. Mrz 14 11 27. Mrz 30 65 27. Mrz 2 2 
28. Mrz 14 7 28. Mrz 30 18 28. Mrz 2 2 
29. Mrz 4 20 29. Mrz 30 39 29. Mrz 2 10 
30. Mrz 18 15 30. Mrz 26 19 30. Mrz 10 2 
31. Mrz 14 19 31. Mrz 30 24 31. Mrz 2 9 
total 436 348  946 1018  84 175 
  88   -72   -91 
 
 
 
 
 
 
 
42 
 
      4(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched  ordered dispatched ordered 
dis-
patched 
01. Apr 14 8 01. Apr 30 20 01. Apr 2 0 
02. Apr 26 21 02. Apr 50 52 02. Apr 2 13 
03. Apr 18 6 03. Apr 46 32 03. Apr 2 0 
04. Apr 14 23 04. Apr 30 41 04. Apr 2 2 
05. Apr 16 30 05. Apr 40 32 05. Apr 2 5 
06. Apr 14 27 06. Apr 30 17 06. Apr 2 2 
07. Apr 14 8 07. Apr 30 5 07. Apr 2 2 
08. Apr 14 20 08. Apr 30 26 08. Apr 2 0 
09. Apr 34 9 09. Apr 30 27 09. Apr 2 3 
10. Apr 2 19 10. Apr 62 31 10. Apr 8 14 
11. Apr 14 9 11. Apr 30 46 11. Apr 2 6 
12. Apr 10 11 12. Apr 30 33 12. Apr 4 9 
13. Apr 14 3 13. Apr 30 30 13. Apr 2 6 
14. Apr 26 14 14. Apr 38 45 14. Apr 2 0 
15. Apr 36 3 15. Apr 40 46 15. Apr 2 0 
16. Apr 24 11 16. Apr 38 19 16. Apr 2 9 
17. Apr 14 21 17. Apr 30 47 17. Apr 2 6 
18. Apr 14 29 18. Apr 30 28 18. Apr 2 6 
19. Apr 14 17 19. Apr 30 7 19. Apr 2 5 
20. Apr 14 16 20. Apr 30 12 20. Apr 2 4 
21. Apr 14 19 21. Apr 30 43 21. Apr 2 0 
22. Apr 14 27 22. Apr 30 41 22. Apr 2 0 
23. Apr 14 30 23. Apr 30 31 23. Apr 2 15 
24. Apr 14 19 24. Apr 30 20 24. Apr 2 8 
25. Apr 14 19 25. Apr 30 12 25. Apr 2 0 
26. Apr 14 32 26. Apr 30 17 26. Apr 2 25 
27. Apr 14 25 27. Apr 30 36 27. Apr 2 5 
28. Apr 14 21 28. Apr 30 41 28. Apr 2 0 
29. Apr 20 5 29. Apr 40 48 29. Apr 6 8 
30. Apr 20 15 30. Apr 40 42 30. Apr 10 0 
total 498 517  1024 927  80 153 
  -19   97   -73 
 
 
 
 
 
 
 
 
43 
 
      5(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Mai 20 17  40 41  6 0 
02. Mai 20 1  40 32  6 5 
03. Mai 14 9  34 37  6 7 
04. Mai 14 0  34 23  6 6 
05. Mai 14 6  34 14  6 0 
06. Mai 14 8  34 33  6 0 
07. Mai 14 24  34 41  6 21 
08. Mai 14 5  34 19  6 4 
09. Mai 14 10  34 28  6 3 
10. Mai 28 24  34 26  6 2 
11. Mai 14 12  34 55  6 0 
12. Mai 14 11  34 32  6 0 
13. Mai 14 34  34 41  6 14 
14. Mai 18 11  34 36  12 9 
15. Mai 18 26  34 31  6 7 
16. Mai 14 16  34 33  6 12 
17. Mai 14 10  34 18  6 10 
18. Mai 14 18  34 29  6 2 
19. Mai 14 5  34 34  6 0 
20. Mai 14 19  34 23  6 0 
21. Mai 46 29  30 19  6 5 
22. Mai 16 20  46 14  6 0 
23. Mai 14 25  34 22  6 9 
24. Mai 14 17  34 25  6 8 
25. Mai 14 18  34 26  20 15 
26. Mai 14 13  34 47  6 11 
27. Mai 14 16  34 44  6 0 
28. Mai 14 20  34 42  6 4 
29. Mai 14 5  34 39  6 1 
30. Mai 14 2  34 16  6 11 
31. Mai 14 5  34 35  6 22 
total 502 436  1074 955  206 188 
  66   119   18 
 
 
 
 
 
 
 
44 
 
      6(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Jun 18 2  34 22  6 11 
02. Jun 18 6  34 9  6 13 
03. Jun 18 22  34 9  12 0 
04. Jun 18 10  34 19  12 3 
05. Jun 18 19  34 30  6 3 
06. Jun 18 18  34 30  6 4 
07. Jun 18 26  34 23  6 4 
08. Jun 18 22  34 28  6 5 
09. Jun 18 20  34 27  6 1 
10. Jun 18 45  34 21  6 0 
11. Jun 18 39  34 7  6 3 
12. Jun 18 21  34 20  6 10 
13. Jun 18 25  34 23  6 10 
14. Jun 18 24  34 15  6 9 
15. Jun 18 13  34 11  6 5 
16. Jun 18 8  34 38  6 0 
17. Jun 18 2  34 46  6 0 
18. Jun 10 5  24 48  10 18 
19. Jun 6 1  34 42  6 8 
20. Jun 18 7  34 42  6 7 
21. Jun 18 10  34 29  6 10 
22. Jun 18 20  34 21  6 4 
23. Jun 18 32  34 27  6 0 
24. Jun 40 12  4 17      
25. Jun 30 29  4 11      
26. Jun 18 18  34 12  6 1 
27. Jun 18 13  34 6  6 0 
28. Jun 14 20  22 29  6 4 
29. Jun 18 14  34 20  6 10 
30. Jun 18 15  34 28  6 11 
total 550 518  938 710  184 154 
  32   228   30 
 
 
 
 
 
 
 
 
45 
 
      7(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Jul 18 17  34 39  6 0 
02. Jul 24 13  34 21  6 15 
03. Jul 34 31  20 40  6 1 
04. Jul 22 31  24 45  14 0 
05. Jul 18 12  34 11  14 17 
06. Jul 18 14  34 22  6 5 
07. Jul 16 18  34 14  6 15 
08. Jul 24 26  48 42  10 0 
09. Jul 34 25  34 29  6 10 
10. Jul 18 23  34 22  6 5 
11. Jul 18 34  34 26  6 6 
12. Jul 18 19  34 22  6 1 
13. Jul 18 5  34 25  6 6 
14. Jul 18 12  34 48  6 6 
15. Jul 18 23  34 19  6 5 
16. Jul 18 15  34 39  6 8 
17. Jul 18 21  34 28  6 0 
18. Jul 34 14  54 31  6 5 
19. Jul 18 8  34 43  6 4 
20. Jul 18 34  34 25  6 5 
21. Jul 18 23  34 25  6 0 
22. Jul 18 23  44 31  6 0 
23. Jul 18 17  44 35  12 22 
24. Jul 18 5  44 49  12 20 
25. Jul 18 8  34 25  6 23 
26. Jul 18 4  34 35  6 7 
27. Jul 24 8  34 31  6 12 
28. Jul 24 19  34 36  6 0 
29. Jul 18 36  34 45  6 11 
30. Jul 18 19  34 44  6 3 
31. Jul 18 21  34 46  6 0 
total 632 578  1094 993  218 212 
  54   101   6 
 
 
 
 
 
 
 
46 
 
      8(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Aug 24 22  34 21  6 16 
02. Aug 24 35  34 30  6 0 
03. Aug 24 23  34 25  6 5 
04. Aug 24 23  34 38  6 10 
05. Aug 24 19  34 36  6 0 
06. Aug 24 26  34 13  6 0 
07. Aug 24 38  34 10  6 4 
08. Aug 24 29  34 8  6 0 
09. Aug 24 33  34 9  6 5 
10. Aug 24 24  34 0  6 0 
11. Aug 24 36  34 36  6 15 
12. Aug 24 18  34 37  6 0 
13. Aug 32 22  102 55  6 4 
14. Aug 24 9  50 43  6 0 
15. Aug 24 0  34 0  6 0 
16. Aug 24 10  34 9  6 16 
17. Aug 24 14  34 47  6 0 
18. Aug 24 0  34 15  6 3 
19. Aug 24 11  34 12  6 0 
20. Aug 24 13  34 51  6 15 
21. Aug 24 16  34 25  6 1 
22. Aug 24 13  34 36  6 9 
23. Aug 24 15  34 7  6 4 
24. Aug 24 26  34 14  6 6 
25. Aug 24 29  34 18  6 0 
26. Aug 24 17  34 52  6 0 
27. Aug 24 18  34 42  6 6 
28. Aug 24 18  34 35  6 8 
29. Aug 24 12  34 29  6 4 
30. Aug 24 26  34 31  6 3 
31. Aug 24 17  34 45  6 4 
total 752 612  1138 829  186 138 
  140   309   48 
 
 
 
 
 
 
 
47 
 
      9(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Sep 18 12  34 45  6 0 
02. Sep 18 14  34 53  6 15 
03. Sep 18 9  34 22  6 7 
04. Sep 18 6  34 12  6 14 
05. Sep 18 8  34 13  6 7 
06. Sep 18 6  34 23  6 5 
07. Sep 18 21  34 31  6 0 
08. Sep 18 14  34 67  6 0 
09. Sep 18 15  34 68  6 0 
10. Sep 18 10  34 35  6 9 
11. Sep 18 7  34 50  6 0 
12. Sep 18 18  34 52  6 4 
13. Sep 24 13  28 14  18 11 
14. Sep 18 17  34 21  18 15 
15. Sep 32 30  40 27  6 1 
16. Sep 24 28  34 39  6 0 
17. Sep 24 26  30 3  6 1 
18. Sep 10 11  42 56  10 0 
19. Sep 24 4  34 30  6 5 
20. Sep 20 13  24 9  6 5 
21. Sep 24 32  34 15  6 5 
22. Sep 24 28  34 18  6 0 
23. Sep 8 25  60 36  6 0 
24. Sep 12 6  54 37  6 10 
25. Sep 10 13  18 33  6 9 
26. Sep 24 15  34 55  6 3 
27. Sep 24 16  34 40  6 4 
28. Sep 24 34  34 42  6 0 
29. Sep 24 23  34 33  6 4 
30. Sep 24 12  34 26  6 0 
total 590 486  1044 1005  208 134 
  104   39   74 
 
 
 
 
 
 
 
 
48 
 
      10(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Okt 18 10  14 24  12 0 
02. Okt 10 15  34 19  6 13 
03. Okt 18 12  34 21  6 4 
04. Okt 14 11  24 28  6 10 
05. Okt 18 9  34 41  6 0 
06. Okt 10 16  54 21  2 0 
07. Okt 12 11  60 50  2 0 
08. Okt 12 8  48 51  2 6 
09. Okt 10 15  44 45  2 0 
10. Okt 18 0  34 62  6 2 
11. Okt 14 0  52 48  10 5 
12. Okt 14 17  52 16  2 0 
13. Okt 20 10  26 72  2 5 
14. Okt 18 13  34 20  6 0 
15. Okt 20 4  26 31  2 5 
16. Okt 4 16  26 58  2 3 
17. Okt 10 0  10 15  2 0 
18. Okt 10 4  10 15  2 0 
19. Okt 0 6  10 13  6 0 
20. Okt      10 16  2 10 
21. Okt 6 0  16 0  2 0 
22. Okt 0 6  16 18  8 7 
23. Okt 6 0  18 0  10 4 
24. Okt 18 0  34 22  6 7 
25. Okt 18 6  34 25  6 4 
26. Okt 18 4  34 35  6 9 
27. Okt 18 4  34 40  6 0 
28. Okt 6 0  34 34  20 6 
29. Okt 18 6  40 43  12 15 
30. Okt 6 2  40 46  10 7 
31. Okt 18 0  34 47  6 3 
total 382 205  970 976  178 125 
  177   -6   53 
 
 
 
 
 
 
 
49 
 
      11(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Nov 18 3  34 50  6 4 
02. Nov 18 3  34 34  6 1 
03. Nov 18 7  34 28  6 4 
04. Nov 18 6  34 41  6 0 
05. Nov 26 15  20 17  10 16 
06. Nov 26 23  20 19  10 15 
07. Nov 18 23  34 9  6 10 
08. Nov 18 32  34 25  6 10 
09. Nov 18 15  34 24  6 0 
10. Nov 18 24  34 24  6 2 
11. Nov 18 31  34 49  6 6 
12. Nov 18 25  34 42  6 9 
13. Nov 18 24  34 8  6 4 
14. Nov 18 24  34 39  6 0 
15. Nov 18 16  34 41  6 1 
16. Nov 18 25  34 43  6 0 
17. Nov 24 9  34 23  6 3 
18. Nov 34 37  44 46  6 0 
19. Nov 34 22  44 45  6 10 
20. Nov 34 17  44 4  6 7 
21. Nov 24 22  34 25  6 1 
22. Nov 24 24  34 52  6 2 
23. Nov 24 20  34 29  6 3 
24. Nov 24 11  34 38  6 0 
25. Nov 24 36  34 45  6 0 
26. Nov 30 18  50 54  6 0 
27. Nov 30 12  44 36  8 0 
28. Nov 24 21  34 34  10 15 
29. Nov 24 26  34 28  6 7 
30. Nov 24 19  34 42  6 0 
total 682 590  1048 994  194 130 
  92   54   64 
 
 
 
 
 
 
 
 
50 
 
      12(12) 
 Mussalo   Hietanen   Kouvola  
 ordered dispatched ordered dispatched ordered 
dis-
patched 
01. Dez 18 18  34 34  6 27 
02. Dez 18 18  34 16  6 7 
03. Dez 18 5  34 10  6 11 
04. Dez 18 14  34 30  6 0 
05. Dez 18 17  34 13  6 0 
06. Dez 18 9  34 30  6 19 
07. Dez 18 1  34 36  6 17 
08. Dez 18 0  34 25  6 13 
09. Dez 34 7  34 12  6 0 
10. Dez 8 10  48 43  6 8 
11. Dez 12 6  44 58  6 18 
12. Dez 18 5  34 15  14 10 
13. Dez 18 19  34 39  6 13 
14. Dez 24 10  34 37  6 3 
15. Dez 24 17  34 60  6 0 
16. Dez 24 16  34 13  6 6 
17. Dez 34 28  34 48  6 3 
18. Dez 34 35  34 29  6 5 
19. Dez 34 35  34 11  6 13 
20. Dez 6 42  48 8  2 4 
21. Dez 34 23  34 22  6 0 
22. Dez 34 38  34 25  10 0 
23. Dez 24 27  34 11  12 13 
24. Dez 24 0  24 0  6 0 
25. Dez 24 16  24 0  2 0 
26. Dez 8 0  28 12  2 0 
27. Dez 24 5  34 60  6 0 
28. Dez 24 11  34 21  6 0 
total 610 432  964 718  174 190 
  178   246   -16 
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